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INTRODUCTION

During the 1967-68 dry season, a total-count gamma-radiation
survey was flown over Liberia in conjuction with an aeromagnetic
survey (Behrendt and Wotorson, 1969, 1970). The north-south survey
lines, spaced 0.8 km at 150 m altitude above terrain, cover the
entire country. The data were automatically corrected for altitude
variations and have been adjusted to a level of 220 m. East-west
control lines allowed reduction to a common datum. Cosmic radia-
tion background was subtracted by extending the flight lines over
the Atlantic Ocean and assuming zero radiation level over the water.
Continous photography and Doppler navigation provided horizontal
cuntrol. The airborne scintillometer consisted of three thallium-
activated sodium iodide crystals, 12 cm in diameter and 5 cm thick.
The contour intervals of the original data at 1:40,000 scale are
25 and 50 counts per second (cps); 180 cps equals 1 ur/hr. Composite
map sheets at 1:250,000 scale are being prepared for publication.

DISCUSSION

The radiocactivity and magnetic surveys were made to provide
data for a program of regional geologic mapping, and they have
proved useful in contributing fundamental tectonic and lithologic
information. A secondary objective was the location of potential
tsrgeta for mineral exploration. This map shows all the radioactiv-
ity anomslies above 500 cps and some potentially economically signif-
ficant anomalies of lower amplitudes. Approximate regional-backgroumd
contours have been sketched in o give some idea of the amplitude of
specific anomalies.

The general relationships between rock type and average K,
Th, and U content (Clark and others, 1966) are reflected in the
background levels over much of the area. Generally, the higher
the level of background radiation, the more felsic is the terrain.
Comparison of radiocactivity maps with available geologic map data
(White and Leo, in press) indicates that mafic granulite-facies
setamorphic rocks, metasedimentary, and unmetamorphosed sedimen-
tary rocks generally display radiation levels <100 cps in the
coastal srea. Granite and granitic gneiss, the bulk of the mapped
bedrock in the country, have a high and quite variable radioactiv-
ity background.

Although chemical analyses indicating the relative abundances
of K, Th, and U in specific rocks are lacking at present, we do
have some analyses of K20 from bedrock samples which show a signifi-
cant correlation (inset, fig. 1) with total count gamma radiation
below SO0 cps. Consideration of figure 1 suggests that the high-
amplitude anomalies indicated on this map could only have been
caused by anomslously high concentration of Th and U in the bedrock,
as commonly high K0 concentration would be required to explain the
snomalies on this basis alone. Of course, many more analyses of
Ko Th, and U in samples collected for this purpose are necessary to
fully utilize the radioactivity data.

It is encouraging to realize that this survey, flown over thick
forest and deeply weathered terrain having very few outcrops, re-
flects the felsic character of the bedrock geology. This is not
surprising, however, as many of the radioactive minerals such as
monazite and zircon are relatively resistant to weathering and may
even be concentrated on the surface as a residual deposit.

The central area of the country generally displays the highest
background radiation level, and it is in this area that most of the
high-amplitude anomalies are observed. The southeast one-third of
the country generally is low in background radiation. The boundary
separating this area from the northwestern two-thirds coincides with
a boundary based on aeromagnetic data (Behrendt and Wotorson, 1969,
1970) which correlates with the break between the Eburnean lithologic
age (1800-2000 m.y.) province in the southeast part of the country
and the Liberian age (2700-3400 m.y.) province (Hurley and others,
1969). The boundary between the Pan-African age (500-600 m.y.)
and Liberian age province (Hurley and others, 1967) as shown is
inferred from the aeromagnetic data.

One of the interesting anomalies shown on this map is the linear
east-west feature extending for zbout 80 km just south of 7° N.
between 10° 15°' and 11°15' W. Sam Rosenblum (written cammun., 1970)
has identified monazite and zircon in laterite samples collected from
this region. The 250-375 cps anomalies along the beaches are associated

with “black sand" concentrations that contain a few percent of

zircon and monazite (Sam Rosenblum, written commun, 1970). These
and other radioactive minerals transported by rivers from source
areas of higher background radiation in the interior are probably
the cause of these anomalies and may be economically significant.
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Figure 1.—-Percent K;0 from rock. (or
clay) sample compared to total gam-
ma count observed. The least-squares
straight line fitted to the data is
%Kp0= —.44 + .0108R, where R is
total gamma count. Standard devia-
tion = +.80%K70. Correlation coef-
ficient, r = .81, is greater than
47 requ1red for significance at
the 1 percent level.



